In recent years, the cases which the executives of state-owned enterprise and government officials, internal staff, the third party audit institutions to realize the conspiracy for acquiring enterprise assets or increase their welfare are increasing in China. For maximizing their economic interests, executives of state-owned enterprise and government officials often conspire to obtain extra gains under asymmetric information. This article first analyses the stakeholders of state-owned enterprise in China, and sets up a game model about collusion between the executives of state-owned enterprise and government officials in order to obtain the condition of the collusion. And then, the paper focuses on the trilateral game model of executives of state-owned enterprise, government officials and commission for discipline inspection and puts forward discipline inspection strategy to overcome the collusion problem. The study results show that commission for discipline inspection can effectively reduce collusion motivation by enhancing the supervision success rate, reducing the examination costs, and increasing the punishment force.
Introduction
The phenomenon that operators and some functional organizations conspire to harm the interests of the state and social public usually occurs in China, because China is in economic transition period, the market mechanism is not yet mature and the social supervision system has been not established. Furthermore, as the function of the government has not yet been completely transformed and government intervention exists in the micro-economic organizations, Chinese state-owned enterprises are still controlled by the government. Therefore, the executives of state-owned enterprise have motivation to be in collusion with government officials or audit institution in order to seek personal gain. Now, the researches of collusion mainly focus on the framework of principal-agent theory and follow a basic paradigm which uses the principal-agent model to analyze the organization structure and operation mechanism [1] . Frascatore considered the collusion between supervisor and agent in the three layers of organization structure which contained principal, supervisor and agent [2] . Bac further discussed the influence of collusionon supervise cost in the same structure [3] . Laffont & Martimort studied the problems of mechanism design that principal hired two supervisors supervise agent at the same time. The research found that if supervision cost was not high, employing two supervisors could reduce the asymmetry of information and effectively restrain collusive behavior between supervisors and agents [4] . Soon after, Laffont & Martimort put forward the idea that dispersing the supervision forces among unfair supervisors could cause the competition between them, bring risks to agents and increase the cost of rent-seeking [5] . Mishra introduced the design problem of supervision structure when hiring many supervisors. He pointed out that when the punishment was constrained by the limited liability of supervisors, the selection of supervision structure was important to prevent collusion [6] . Ariane analyzed corruption in government procurement and found the method to prevent it [7] . Celik designed a collusion proof and supervision mechanism which was the governance mechanism of agent collusion. Agency relation was that the principal and agent 1 signed the contract, then the agent 1 provided sub contract to the agent 2 [8] . The article also deduced the final equilibrium results. Because of the special nature of the owner of Chinese stateowned enterprises, state-owned enterprises in China face a complex environment. Therefore, most of western researchers may not be suitable for Chinese state-owned enterprises, although the western researchers analyze the problem of collusion more thoroughly.
Some Chinese scholars have studied the collusive behavior in the process of state-owned assets management. Liu' article provided theory support for the state-owned assets supervision and administration commission of the state council to put the publicly audit bidding and random double audit into practice. The author analyzed the different productive manager's collusive behaviors on the basis of prisoner's dilemma model to prevent collusion and concluded the measures which were sending the second auditor with a certain probability, enforcing the lawful rigidity and perfecting reward mechanism could prevent audit collusion. The supervisor on state-owned enterprises can play the same effects in deter audit collusion as the real owner of the enterprise [9] . Yin proposed a model of prisoner's dilemma game to prevent the collusion of executives of state-owned enterprises based on the ideas of decentralization in the principle-agent frame. However, the double-audit mechanism based on prisoner's dilemma game might result in exorbitant audit cost, and its implement would subject to the restriction of limited liability of officers. Therefore, through introducing asymmetry information, it improved the prisoner's dilemma game and made the non-collusion equilibrium achieved in more relaxed condition [10] . Jiang redefined that government was principal, that board of directors was supervisor and that general manager was agent, analyzed the situation without collusion proof mechanism, and designed two collusion proof mechanisms. One was dominated by supervisor and the other by principal [11] .
The collusion problem of state-owned asset management has aroused the attention of scholars and practitioners. However, the previous studies about commission for discipline inspection are very scarce and mainly focus on qualitative research, which includes contents, key problems, the significance and function and so on. There are also very few in the current study on the collusion between executives of state-owned enterprise and government officials, especially the corresponding discipline inspection strategy. This article analyses the stakeholders of state-owned enterprise in China, and sets up a game model about collusion between the executives of state-owned enterprise and government officials to obtain the condition of the collusion. Further, this paper focuses on the trilateral game model of executives of state-owned enterprise, government officials and commission for discipline inspection and puts forward discipline inspection strategy to overcome the collusion problem.
A Game Model of the Executives of State-Owned Enterprise and Government Officials
The stakeholders of state-owned enterprise mainly include countries, the executives of state-owned enterprise and government officials. The multiple principal-agent relationship in the management of state-owned enterprises usually results in the information asymmetry between the principal and the agent. Therefore, the executives of state-owned enterprise and government officials would conspire in order to pursue their own economic benefit maximization.
The Collusive Behavior between Executives of State-Owned Enterprise and Government Officials
Under the current political system in China, government has personnel control of state-owned enterprises (there are plenty of chairmen and general managers of the state-owned enterprises are appointed by the Party committee and government of higher level) [12] , so government officials and executives of state-owned enterprise can conspire through this "natural" political connection to intercept or encroach on the state-owned enterprises surplus which should belong to the state. This kind of behavior affects the state-owned enterprises' performance and causes corruption [13] . The executives of state-owned enterprise can directly control the state-owned assets, and using this power to seek personal gain, therefore, they have the motivation of rent-seeking to seek the corresponding government officials' protection. Furthermore, in order to gain more control benefit of the stateowned assets, the executives of state-owned enterprise on the one hand encroach on state-owned assets, on the other hand must actively to bribe government officials [14] [15] . For government, first of all, as the owner, it must entrust specific government departments and officials to exercise the residual control which the owner should do. It is that government departments (organization department, State-owned Assets Supervision and Administration Commission, etc.) still retain a part of the authority to assess and appoint the corporate executives. Simultaneously, the strategic decision of state-owned enterprises also needs approval by the competent department of government. As a consequence, the government officials have the right to influence the behavior of the executives of state-owned enterprise. Secondly, because multiple principal-agent chain leads to the asymmetric information, and the government as the agency supervisors is also short of corresponding incentive constraints, it increases the government' supervision cost and reduces the efficiency of supervision. So government officials don't have the enthusiasm to supervise the executives of state-owned enterprise, on the contrary, they will abuse power for personal gains more actively [16] . It is precisely because the executives of stateowned enterprise and government officials have the power to control state-owned assets, they can realize the conspiracy in the real economic life. If one party does not have the corresponding power, they will not become the object of the conspiracy, and the collusion between each other will not exist. Under the condition of the imperfect corporate governance environment, the collusion between the executives of state-owned enterprise and government officials will necessarily result in reducing the state-owned enterprises operating performance and social welfare [17] .
Set the Game Model up
1) The model hypothesis Hypothesis 1: When the executives of state-owned enterprise work hard, they can obtain earning R * . However, if executives don't work hard and have on-the-job consumption, they can obtain earning R D . The executives can obtain earning R A , when they work hard passively under the supervision of government officials. We assume R D ≥ R A ≥ R * . Hypothesis 2: We suppose the revenue function of government officials T(R A ) = λ + η(R D − R A ), and λ denotes the fixed salary of government officials, η is the salary incentive coefficient of the government officials (assuming that the government combines the payment of government officials with work performance, so it can motivate the government officials to work hard).
Hypothesis 3: Suppose that the executives of state-owned enterprise give the collusion income to government officials, and γ (0 ≤ γ ≤ 1) is the coefficient of collusion income, so that government officials can obtain collusion income γ(R A − R * ), the executives of state-owned enterprise can obtain collusion income (1 − γ)(R A − R * ). Therefore, when both sides reach the collusion, the executives of state-owned enterprise obtain the total income ( )
If the government officials do not conspire with the executives of state-owned enterprise, the executives of state-owned enterprise can obtain income R * , the government officials can obtain income ( )
At same time, the one who does not want to conspire will report the other who requests collusion to commission for discipline inspection, and commission for discipline inspection will punish them. Assume that M denotes the punishment of government officials, M * denotes the punishment of the executives of state-owned enterprise, when they realize the collusion.
Based on above hypothesis, we took a stab at the game model about collusion between the executives of state-owned enterprise and government officials. The payoff matrix is shown below (see Table 1 ).
2) Analysis the model According to the above conclusion, we can see:
that is the coefficient of collusion income which the executives of state-owned enterprise pay to government officials is higher than the incentive coefficient which government pay to government officials, we can get :
In this case, the executives of state-owned enterprise and government officials reach the hierarchical coordination game, and there are two pure strategy Nash equilibriums in this game model. In other words, when the executives of state-owned enterprise choose collusion strategy, government officials choose collusion strategy too, and when the executives of state-owned enterprise choose no collusion strategy, government officials also choose no collusion strategy.
When γ < η, that is the government improves the salary incentive coefficient of the government officials to encourage them to supervise the executives of state-owned enterprise, and it can improve the cost of collusion, thus, both of them choose no collusion that is a dominant Nash equilibrium strategy.
According to the results, we can see that the condition of no collusion is that the coefficient of collusion income which the executives of state-owned enterprise pay to government officials is lower than the incentive coefficient which government pay to government officials. So we can take some measures to achieve the condition of no collusion strategy.
Firstly, the government can improve the incentive intensity of salary and strengthen the validity of motivation for government officials. Now, the government bases the position, length of service, the rank of a cadre and other conditions to calculate the salary of government officials, and compared with the enterprise in the same area, the level of salary is a relatively lower. This kind of salary calculation and level is not efficient to encourage government officials to work hard, and they will feel unfair especially compared with the executives of stateowned enterprise. Therefore, the government should appropriately raise their salaries. Moreover, government does not calculate the salary based on job performance, and severely reduces the enthusiasm to supervise the executives of state-owned enterprise. As a consequence, the government should choose the proper salary calculation to improve the government officials' incentive coefficient.
Secondly, we can adopt effective measures to reduce the possibility of collusion between the executives of state-owned enterprise and government officials. First of all, we should perfect the corporate governance structure of state-owned enterprises, make themselves have more initiative, and try to realize the equity diversification to solve the problem of owner absence of state-owned enterprises. At same time, simplifying the principalagent relationship between government and state-owned enterprises can transform the state-owned enterprise into a completely independent economic entity. Besides that, the board of directors, board of supervisors and managers should perform their respective duties, and gradually establish effective monitoring mechanism for management to prevent insider control behavior. In this way, we can prevent the collusion between the executives of state-owned enterprise and government officials from the system. Then, state-owned enterprises can choose the appropriate professional managers through open recruitment in the market, and bring in the competitive selection mechanism of the public to reach the employment marketization of the executives of state-owned enterprise. What's more, in order to shorten the principal-agent chain, we should try to avoid the administrative appointment of the executives of state-owned enterprise. Last but not least, perfecting the mechanism of legislation and punishment is efficient to improve the corruption cost. We should punish the corruption strictly passing 
legislation, including Party discipline punishment, administrative punishment, criminal penalties, and economic punishment, and they cannot be replaced by each other. The punishment for the briber is more lenient than for the bribe taker, it can break the Nash equilibrium of the collusion game model. As a result, one side is easy to be prosecuted, the other party is increased the risk cost, making them difficult to or afraid to conspire. Due to the multiple principal-agent problems of state-owned enterprises, state-owned enterprises do not become real independent operating companies. In addition, state-owned enterprises are still affiliated with the government in the very great degree, and between the executives of state-owned enterprise and government officials exists systematic "father and son" relationship, so it is very common that government officials intervene daily production and business operation activities of state-owned enterprises. And the executives of state-owned enterprise will consciously to curry favor with the superior leadership for the sake of collusion. Therefore, to strengthen the supervision and inspection of the third party is an efficient method to prevent the collusion between the executives of state-owned enterprise and government officials.
Analysis of the Discipline Inspection Strategy under the Case of Collusion between the Executives of State-owned Enterprise and Government Officials
To fully exert its key political role, it is an important aspect for Party organization instate-owned enterprises to do a wonderful job of discipline inspection. The Central Commission for Discipline Inspection puts forward specific requirements for Party construction and anti-corruption work of the state-owned enterprises every year and gives the commission for discipline inspection in state-owned enterprises the power of supervision and inspection.
The Supervision Behavior of Commission for Discipline Inspection in State-Owned Enterprises
Commission for discipline inspection is the specialized organ that is responsible for the Communist Party of China inner-party supervision. According to article 44 of "Constitution of the Communist Party of China", the main tasks of the Party's commissions for discipline inspection at all levels are as follows: to uphold the Constitution and other statutes of the Party, to check up on the implementation of the line, principles, policies and resolutions of the Party and to assist the respective Party committees in improving the Party's style of work and in organizing and coordinating the work against corruption. The Party's Central Commission for Discipline Inspection functions under the leadership of the Central Committee of the Party. The Party's local commissions for discipline inspection at all levels and primary commissions for discipline inspection function under the dual leadership of the Party committees at the corresponding levels and the next higher commissions for discipline inspection. Commission for discipline inspection shall assist the respective Party committees to organize and coordinate the inner-party supervision work, and carry out the supervision of inner-party supervision work. Therefore, the Party's commissions for discipline inspection at all levels have the right to supervise and inspect the executives of state-owned enterprise and government officials. Commission for discipline inspection in state-owned enterprises is the special supervisory institutions of Party organization. The main functions of commission for discipline inspection in state-owned enterprises are as follows: to check the enterprise leader's decision, to urge the enterprise leaders to seriously implement the Party's line, principles, policies, national laws and regulations, to properly make enterprises' production and operation decision, to improve Party's style of work and to coordinate the work against corruption. The Party's Central Commission for Discipline Inspection has put the anti-corruption work of state-owned enterprises as an important part of the construction of the Party style for years. In addition, they put forward to strengthen the supervision and inspection of enterprises' investment and management decisions, establishing and perfecting the enterprises' internal control mechanism. Commission for discipline inspection in state-owned enterprises is acquainted with enterprises' daily operation and management, and it is more easily to get information, thus, commission for discipline inspection in state-owned enterprises can play a more effective role of supervision and inspection.
Set the Game Model up
1) The model hypothesis Hypothesis 1: For commission for discipline inspection, they have two choices: "inspection" or "no inspection". The executives of state-owned enterprise and government officials also have two choices:"collusion" or "no collusion".
Hypothesis 2: The owner of the state-owned assets is all the people in China, the government represents the state and the people to implement management and supervision functions. Commission for discipline inspection is the inspection organ of the Communist Party of China, maintaining the Party's discipline and conduct. At same time, it supervises and investigates the violations of Party members on behalf of the party and the people and is responsible for the supervision of the executives of state-owned enterprise and government officials. Therefore, the collusion between the executives of state-owned enterprise and government officials brings the loss of the state and state-owned enterprises can be understood as the loss of commission for discipline inspection. Suppose that µ denotes the probability of collusion between the executives of state-owned enterprise and government officials, and R * , the extraneous income of collusion, k E R * is the loss of commission for discipline inspection, k E is the amplification coefficient of loss, and k E ≥ 1, γ * (0 ≤ γ * ≤ 1) denotes the ratio of collusion rent. We can see that the collusion income of government officials is γ * R * , and the collusion income of the executives of state-owned enterprise is (1 − γ * )R * . Hypothesis 3: Due to the limitation of technical strength and personnel configuration, it is very difficult for commission for discipline inspection to check on all the operation process of state-owned enterprises. Suppose that commission for discipline inspection inspects the collusion between the executives of state-owned enterprise and government officials with the probability p, and gives the cost of supervision C E . Commission for discipline inspection inspects the collusion leads to two results: success or fail. We assume that the probability of inspection success is q. If commission for discipline inspection discovers the collusion between the executives of state-owned enterprise and government officials, the collusion income of the executives of state-owned enterprise will be confiscated and additional fineis k D (1 − γ * )R * , and k D is the coefficient of punishment. As such, the collusion income of government officials will be confiscated and additional fine is k A γ * R * , and k A is the coefficient of punishment. Based on above hypothesis, we can get the payoff matrix of trilateral game model (see Table 2 ).
2) Mix strategy Nash equilibrium in the model When µ denotes the probability of collusion, commission for discipline inspection inspecting or doing not inspect the collusive behavior can get the expected payoff expression:
we can get an optimum probability µ * of collusion between the executives of state-owned enterprise and government officials.
( )
When p denotes the probability of commission for discipline inspection inspecting the collusion between the Note: the first expression is the income of the executives of state-owned enterprise, the second is the income of government officials, the third is the income of commission for discipline inspection.
executives of state-owned enterprise and government officials, the executives of state-owned enterprise choosing collusion strategy or no collusion strategy can get the expected payoff expression:
, the executives of state-owned enterprise reach the game equilibrium, commission for discipline inspection can get an optimum probability
of inspecting the collusion between the executives of state-owned enterprise and government officials. In a similar way, when government officials reach the game equilibrium, commission for discipline inspection can get an optimum probability ( )
of inspecting the collusion between the executives of stateowned enterprise and government officials. Therefore, we claim that we have found the mixed strategy Nash equilibrium, here is as follows:
3) Analysis the model On the basis of the mixed strategy Nash equilibrium, the optimum probability of collusion between the executives of state-owned enterprise and government officials is µ * . If the executives of state-owned enterprise conspire with government officials by the probability µ > µ * , commission for discipline inspection will choose inspection strategy. On the contrary, if the executives of state-owned enterprise conspire with government officials by the probability µ < µ * , commission for discipline inspection will choose no inspection strategy.
According to the expression:
, the optimum probability µ * of collusion between the executives of state-owned enterprise and government officials is inversely proportional to the probability q of inspection success, the penalty coefficient k D of the executives of state-owned enterprise and the penalty coefficient k A of the government officials. However, the optimum probability µ * is direct proportional to the inspection cost of commission for discipline inspection.
For commission for discipline inspection, whether to inspect the collusion between the executives of stateowned enterprise and government officials mainly depends on the tendency of executives of state-owned enterprise and government officials to maximize benefit in collusion. If the executives of state-owned enterprise have stronger tendency of benefit maximization than government officials, commission for discipline inspection will inspect the executives of state-owned enterprise by the optimum probability P D . If commission for discipline inspection inspects the executives of state-owned enterprise by the probability p > P D , the optimal choice of the executives of state-owned enterprise is no collusion strategy. Instead, the optimal choice of the executives of state-owned enterprise is collusion strategy. In addition, you can see from the expression
, that the value of P D depends on two variables: one is the probability q of commission for discipline inspection inspecting success, the other is the penalty coefficient k D of the executives of state-owned enterprise. Similarly, we can get the supervision strategy of commission for discipline inspection for government officials. Therefore, when commission for discipline inspection participates in the supervision of the state-owned enterprise operation and management, it can change the information asymmetry between the executives of state-owned enterprise and government officials. Commission for discipline inspection can promote the probability of inspection success, reduce the inspection costs, and increase the punishment level of collusion to efficiently reduce the possibility of collusion in state-owned assets management.
There are two measures for commission for discipline inspection to raise their probability of inspection success. Firstly, they need to cultivate professional inspection power, and focus on the link that takes place collusion easily in state-owned assets management. Secondly, Commission for discipline inspection should integrate social supervision resources, improve the ways of working and hire the people have professional knowledge such as finance, management, corporate governance and so onto participate in the inspection, so as to enhance the capacity and efficiency of inspection, reduce the cost of inspection.
Conclusions
Government intervention in state-owned enterprises' operation and management can improve the quality of state-owned asset management to a certain extent, but the executives of state-owned enterprise and government officials have the motivation of collusion to maximize self-interest, and may further damage the interests of the country and the people. This paper uses the game theory to analyze the collusion between the executives of state-owned enterprise and government officials. The results show that the relation between the incentive coefficient of government officials and the coefficient of collusion income constitutes the condition of collusion. For government, promoting the incentive coefficient of government officials and perfecting its incentive mechanism can efficiently break the condition of collusion. Moreover, we can take measures to prevent collusion by perfecting the corporate governance structure of state-owned enterprises, establishing executive's market appointment and supervision mechanism and improving the mechanism of legislation and punishment.
In addition, this paper focuses on the trilateral game model of executives of state-owned enterprise, government officials and commission for discipline inspection and puts forward a discipline inspection strategy to overcome the collusion problem. Based on the results obtained, the optimum probability of collusion between the executives of state-owned enterprise and government officials is inversely proportional to the probability of inspection success and the penalties for conspirators. However, it is direct proportional to the inspection cost of commission for discipline inspection. As a consequence, commission for discipline inspection should improve inspection ability and reduce inspection costs, jointing relevant departments to increase the penalties for conspirators.
